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We addressed this question by asking the same congenitally blind and sighted 124 participants to perform both reading tasks and spoken sentence comprehension tasks 125 while undergoing fMRI. We predicted that in blind Braille readers, but not sighted 126 readers of print, the same part of the vOTC that responds to written language also 127 responds to the grammatical complexity of spoken sentences.
129

Materials & Methods
130
Participants
131
Ten congenitally blind (9 females, M=41 years-of-age, SD=17) and fifteen sighted (9 132 females, M=23 years-of-age, SD=6) native English speakers participated in the study. All 133 blind participants were fluent Braille readers that began learning Braille in early 134 childhood (M=4.9 years-of-age, SD=1.2), rated their own proficiency as high, and
135
reported reading Braille at least one hour per day (M=3.1 hours, SD=2.6) (see Table 1 136 for further participant information). All blind participants had at most minimal light 137 perception since birth and blindness due to pathology anterior to the optic chiasm.
138
Sighted participants had normal or corrected to normal vision and were blindfolded 
143
One additional blind participant was scanned (participant 11) but their data were not 
162
Each trial began with a short auditory cue prompting to "Listen" or to "Touch" (0.5s).
163
Participants then heard or felt six items, one at a time. In the tactile trials, each item 164 appeared on the Braille display for 2 seconds, followed by a 0.75 second blank period 165 before the next item appeared. Participants were instructed to read naturally. After all six 166 items had appeared, there was a brief delay (0.2s), followed by a short beep (0.5s) and 167 the probe item (2s). Participants judged whether or not the probe had been present in 
188
Tactile control stimuli each consisted of four abstract shapes created using Braille pins.
189
Pilot testing with a blind participant suggested that any shape confined to the 2-by-3
190
Braille cell dimensions were still perceived as Braille characters. Therefore, shapes were 
195
for details).
196
Auditory words were recorded in a quiet room by a female native English speaker.
197
Auditory backward sounds were created by playing the auditory words in reverse.
198
The experiment consisted of five runs each with 20 experimental trials (23.16s each) and 
220
The trial sequence of the visual experiment was identical to Experiment 1 (Braille/audio).
221
Each trial began with an auditory instruction prompt, which was either "Listen" or "Look" 
249
In a given sentence trial, participants first heard a tone (0.5s) followed by sentence 
254
Sentences (+Move and -Move) and nonwords were presented in a pseudo-random order
255
(no trial type repeated more than three times in a row). Blind participants underwent six 256 runs, while sighted participants each underwent three runs. 
fMRI Data Acquisition and Analysis
265
Functional data were motion-corrected, high-pass filtered (128s cut-off), and re-sampled 266 to the cortical surface. On the surface, the data were smoothed with a 6mm FWHM
267
Gaussian kernel. Cerebellar and subcortical structures were excluded.
268
The five conditions of the reading experiments (three visual or tactile and two auditory) 
276
(average number of timepoints excluded per run: 0.95 (blind) and 0.1 (sighted)).
277
Runs were combined within subjects using fixed-effects models. Data across 278 participants were combined using a random-effects analysis. Group-level analyses were 279 corrected for multiple comparisons at the vertex level (p<0.05) for false discovery rate 280 (FDR). Five runs for blind and three runs for sighted participants were dropped due to 281 equipment failure. 
282
Functional Regions of Interest (ROI) Analysis
321
To examine responses in the reading experiments (Exp. 1 for blind and Exp. 2 for 322 sighted), we re-defined the functional ROIs using the same mask and procedure as 323 above, but with a leave-one-run-out cross-validation procedure. Cross-validation was 324 used to define independent functional ROIs and to avoid using the same data for 
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To examine responses to sentences in the inferior frontal gyrus (IFG), we defined 
Results
337
Behavioral Performance
338
Both blind and sighted participants were more accurate on more word-like items across 339 tactile, visual, and auditory conditions (Fig. 1, blind: were at chance on the tactile controls condition (t(9)=0.2, p=0.8)
345
We tested for a group difference in effect of lexicality on accuracy. Since blind 346 participants performed at chance on the tactile control condition, we excluded this 347 condition as well as the false font string condition from the lexicality comparison. The 348 effect of lexicality (i.e., difference between words and consonant strings) was larger in 349 the tactile reading task of the blind group than in the visual reading task of the sighted
350
(group-by-condition, 2x2 ANOVA interaction: F(1,22)=8.5, p=0.008).
351
For the tactile task (blind group), reaction time did not differ across conditions (one-way
352
ANOVA for BW<CS<TC: F(2,18)=2.52, p=0.11; AW<AB: t(9)=1.6, p=0.14). In the visual 
361
In Experiment 3, both groups were more accurate and faster for sentences without 
370
Responses to Braille and spoken words peak in the VWFA (Fig. 2) .
386
By contrast, the response to the tactile control condition compared to auditory 387 backwards condition (blind group) did not elicit significant activation in the left vOTC. 
396
In contrast to the blind group, in the sighted, we did not observe extensive visual cortex 
418
For the auditory conditions, the response of the vOTC was similar across blind and 419 sighted groups. The vOTC responded more to spoken words than to backwards speech 420 (AW>AB blind: t(9)=8.34, p<0.001; sighted: t(14)=3.03, p=0.009, Fig. 3B ). In the blind 
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To verify that the results were not due to a failure of sighted subjects to show a syntactic 445 complexity effect at all, we examined language activity in the IFG (Figure 4) . In both 
450
Discussion
451
We find that the left vOTC of blind but not sighted individuals responds to the 452 grammatical complexity of spoken sentences. In blind individuals, the very same 453 occipito-temporal region that respond to Braille also respond to syntax. In contrast, the 454 VWFA of sighted participants is insensitive to grammatical structure. These results
455
suggest that blindness decreases the selectivity of the VWFA for orthography.
457
We also observed different responses to words and consonant strings across blind and 458 sighted groups when they performed analogous Braille and visual print reading tasks.
459
The VWFA of sighted subjects responded more to consonant strings than to words, 460 whereas the vOTC of blind participants responded more to words than to consonant 
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The hypothesis that the vOTC of blind individuals responds to multiple levels of linguistic Number  B1  B2  B3  B4  B5  B6  B7  B8  B9  B10  Sighted  Age  26  49  39  35  46  32  25  22  70 
